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DETAILED ACTION 

1. This communication is in response to Applicants' Amendments and Response 
("Amendment") to Office Action dated October 5, 2006, filed February 5, 2007. 

1-1. Claims 1-2, 4-8, and 12-20 have been amended. Claims 3 and 9 have been canceled. 
Claims 1-2, 4-8, and 10-20 are pending. 

1- 2. Claims 1-2, 4-8, and 10-20 have been examined and rejected. 

Specification 

2. The disclosure is objected to because of the following informalities. Appropriate 
correction is required. 

2- 1. To be consistent with Fig. 2, it appears that the "keyboard 21", as shown in line 2 of the 
amended paragraph [0033] filed on February 5, 2007, should be "keyboard 23". Also, the 
"display 23", as shown in line 2 of the amended paragraph [0033] filed on February 5, 2007, 
should be "display 21". 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 1-2, 4-8, and 1Q-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
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was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

4-1. The amended independent claim 1 recites the limitation, "wherein an interval between a 
pair of said specified time points is independently adjustable so as to optionally change 
simulating speeds of said hardware-simulating program in different portions of said 
predetermined sequence" in lines 13-15 of the claim. As described in the specification in lines 
13-15 of paragraph [0033], "The specified time point can also be set to be quicker or slower than 
the calculated accumulative execution time of the simulating element so as to change the 
execution speed of the simulating program." The specification merely alleges that the execution 
speed of a simulating program can be changed by setting a specified time point without 
providing any details related to how to implement the allegation. In other words, it is unclear for 
one of ordinary skill in the art how to, for example, increase the execution speed of a simulating 
program by setting a specified time point to be quicker than the calculated accumulative 
execution time of simulating elements. Accordingly, claim 1 contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventors, at the time the application was filed, had possession of the claimed 
invention. 

4-2. Each of the amended independent claims 12, 17, and 1 8 recites the same limitation, 
"wherein an interval between a pair of said expected time points is independently adjustable so 
as to optionally change simulating speeds of said hardware-simulating program in different 
portions of said predetermined sequence". As described in the specification in lines 13-15 of 
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paragraph [0033], "The specified time point can also be set to be quicker or slower than the 
calculated accumulative execution time of the simulating element so as to change the execution 
speed of the simulating program." The specification merely alleges that the execution speed of a 
simulating program can be changed by setting a specified time point without providing any 
details related to how to implement the allegation. In other words, it is unclear for one of 
ordinary skill in the art how to, for example, increase the execution speed of a simulating 
program by setting an expected time point to be quicker than the calculated accumulative 
execution time of simulating elements. Accordingly, each of the claims 12, 17, and 1 8 contains 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventors, at the time the application was filed, 
had possession of the claimed invention. 

4-3. Claims not specifically rejected above are rejected as being dependent on a rejected 
claim. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claims 1-2, 4-8, and 10-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

6-1. The amended independent claim 1 recites the limitation, "wherein an interval between a 
pair of said specified time points is independently adjustable" in line 1 3 of the claim. It is 
unclear how an interval between a pair of specified time points, for example, a pair of the first 
specified time point and the last specified time point, can be independently adjustable without 
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adjusting any of the intermediate intervals between the pair of the first specified time point and 
the last specified time point. 

6-2. Each of the amended independent claims 12 3 17, and 18 recites the same limitation, 
"wherein an interval between a pair of said expected time points is independently adjustable". It 
is unclear how an interval between a pair of expected time points, for example, a pair of the first 
expected time point and the last expected time point, can be independently adjustable without 
adjusting any of the intermediate intervals between the pair of the first expected time point and 
the last expected time point. 

6-3. Claims not specifically rejected above are rejected as being dependent on a rejected 
claim. 

Recommendations 

7. Claim 5 recites the limitation "said pair of specified time point" in lines 2-3 of the claim. 
For clarification purposes, the Examiner suggests that "said pair of specified time point" be 
replaced with "said pair of specified time points". 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S!C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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9. Claims 1, 2, 5, 8, and 10-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Elias, U.S. Patent 6,980,945 B2 issued December 27, 2005, and filed December 4, 2001 , in 
view of Hellestrand et al., U.S. Patent 6,230,1 14 Bl issued May 8, 2001. 
9-L Regarding claim 1, Elias discloses a timing control method of a hardware-simulating 
program, a plurality of simulating elements being defined in said hardware-simulating program 
to be executed in mixed sections as a predetermined sequence, said timing control method 
comprising steps of: 

a) referring to a time coordinate to realize a current time point when said hardware- 
simulating program has been executed to a certain degree (If the time is greater than or equal to 
the present hardware integration time, column 4, lines 33-45); 

b) suspending execution of said predetermined sequence of said simulating elements if 
said current time point has not reached a specified time point yet (At this point, the software is in 
pause mode, column 4, lines 33-45), and continuing execution of said predetermined sequence of 
said simulating elements when said specified time point has been reached (the next-flag signal is 
scheduled to be turned on at time t=tj_i+elapsed_time, column 4, lines 33-45); and 

c) repeating said steps a) and b) until said predetermined sequence is completely executed 
with different specified time points (the control program is activated for an additional cycle, 
column 4, lines 33-45); 

Elias fails to expressly disclose wherein an interval between a pair of said specified time 
points is independently adjustable so as to optionally change simulating speeds of said hardware- 
simulating program in different portions of said predetermined sequence. 
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Hellestrand et al. disclose a hardware and software co-simulation design system including 
hardware simulator and processor simulators as shown in FIG. 2. Since simulation speed is 
extremely important, and since a single host processor can only process a single task at a time, 
Hellestrand et al. provide for carrying out the simulation in a host computer system that includes 
several host processors interconnected using a network connection and use the interface 
mechanism to handle the communication among simulators and processors (Hellestrand, column 
11, line 21-58). Furthermore, in this distributed simulation environment, "when several 
processor simulators operate, each processor simulator has its own concept of time, as does the 
hardware simulator." (Hellestrand, column 8, lines 48-57). In other words, the simulation speed 
is independently adjustable. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Elias to incorporate the teachings of Hellestrand et al. to 
obtain the invention as specified in claim 1 because a multiprocessor host computer system 
would improve the simulation speed limited by a single host processor. 
9-2. Regarding claim 2, Elias further discloses comprising steps of: 

accumulating execution time of each of said simulating elements (an updated elapsed 
time value for completing the instruction is determined and accumulated, column 4, lines 15-22); 
and 

determining said hardware-simulating program has been executed to said certain degree 
when said accumulated execution time of each of said simulating elements has reached or 
exceeded a threshold period (If the time is greater than or equal to the present hardware 
integration time, column 4, lines 33-45); 
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wherein said threshold period is preset according to an operational speed of a simulated 
hardware (the present hardware integration time, column 4, lines 33-45). 
9-3. Regarding claim 5, Elias further discloses wherein said interval between said pair of 
specified time points is adjusted to be equal to said threshold period for approximating the 
simulation speed in a portion of said predetermined sequence to the operational speed of the 
simulated hardware (Both software timeline 20 and hardware timeline 30 start at the same time 
point to and operate in parallel, column 3, lines 35-36). 

9-4. Regarding claim 8, Elias further discloses wherein said hardware-simulating program is 
for simulating an instruction set executed when a microcontroller controls a plurality of 
peripheral devices (modeling of the MCU and of the device it controls, column 3, lines 7-11), 
and said accumulated execution time of each of said simulating elements is accumulated by 
operating the count of executed machine commands with a machine cycle of said microcontroller 
(the time value for completing each instruction in the operating program is calculated based on 
data published in the documentation for the MCU through which the operating program is 
implemented, column 4, lines 22-26). 

9-5. Regarding claim 10, Elias further discloses wherein said time coordinate is a system 
clock (the system clock begins, column 3, lines 62-65). 

9-6. Regarding claim 1 1 , Hellestrand et al. further disclose comprising steps of: 

attaching time tags to simulation data associated with a specified simulating element 

(time delay information, column 10, lines 3-7); 

storing said simulation data into a queue (to place events on an event queue, column 10, 

lines 7-9); and 
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reading out said simulation data from said queue according to said time tags when it is 
the turn of said specified simulating element to operate (until an event is reached, column 10, 
lines 9-16). 

9-7. Regarding claim 12, Elias discloses a timing control method of a hardware-simulating 
program, a plurality of simulating elements being defined in said hardware-simulating program 
to be executed in mixed sections as a predetermined sequence, said timing control method 
comprising steps of: 

a) referring to a time coordinate to realize a current time point when accumulated 
execution time of each of said simulating elements is equal to or greater than a threshold (If the 
time is greater than or equal to the present hardware integration time, column 4, lines 33-45); 

b) performing a time-compensating operation if said current time point does not conform 
to an expected time point (the next_flag is set to off, so that no further instructions are run, 
column 4, lines 33-45); 

c) repeating said steps a) and b) until said predetermined sequence is completely executed 
with different expected time points (the control program is activated for an additional cycle, 
column 4, lines 33-45); 

Elias fails to expressly disclose wherein an interval between a pair of said expected time 
points is independently adjustable so as to optionally change simulating speeds of said hardware- 
simulating program in different portions of said predetermined sequence. 

Hellestrand et al disclose a hardware and software co-simulation design system including 
hardware simulator and processor simulators as shown in FIG. 2. Since simulation speed is 
extremely important, and since a single host processor can only process a single task at a time, 
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Hellestrand et al. provide for carrying out the simulation in a host computer system that includes 
several host processors interconnected using a network connection and use the interface 
mechanism to handle the communication among simulators and processors (Hellestrand, column 
11, line 21-58). Furthermore, in this distributed simulation environment, "when several 
processor simulators operate, each processor simulator has its own concept of time, as does the 
hardware simulator." (Hellestrand, column 8, lines 48-57). In other words, the simulation speed 
is independently adjustable. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Elias to incorporate the teachings of Hellestrand et al. to 
obtain the invention as specified in claim 12 because a multiprocessor host computer system 
would improve the simulation speed limited by a single host processor. 
9-8, Regarding claim 13, Elias further discloses wherein when said current time point lags 
behind a corresponding one of said expected time points, said time-compensating operation is 
performed by suspending execution of said simulating elements (the next_flag is set to off, so 
that no further instructions are run, column 4, lines 33-45) until said current time point advances 
to conform to said corresponding one of said expected time points (the next-flag signal is 
scheduled to be turned on at time t=ti_i + elapsedjime, column 4, lines 33-45). 
9-9. Regarding claim 14, Elias further discloses wherein said interval between said pair of 
expected time points is equal to said threshold so that the simulation speed of said hardware- 
simulating program is equal to an operational speed of a simulated hardware (Both software 
timeline 20 and hardware timeline 30 start at the same time point to and operate in parallel, 
column 3, lines 35-36). 
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9-10. Regarding claim 1 5, Elias further discloses wherein said interval between said pair of 
expected time points is a multiple of said threshold so that the simulated speed by said hardware- 
simulating program is a reciprocal multiple of an operational speed of a simulated hardware 
(Both software timeline 20 and hardware timeline 30 start at the same time point to and operate 
in parallel, column 3, lines 35-36). 

9-11. Regarding claim 16, Elias further discloses wherein said interval between said pair of 
expected time points is a reciprocal multiple of said threshold period so that the simulated speed 
by said hardware-simulating program is a multiple of an operational speed of a simulated 
hardware (Both software timeline 20 and hardware timeline 30 start at the same time point to and 
operate in parallel, column 3, lines 35-36). 

9-12. Regarding claim 1 7, Elias discloses a recording medium recorded therein an accessible 
and executable hardware-simulating program, said hardware-simulating program defining 
therein a plurality of simulating elements, and said simulating elements being executed in mixed 
sections as a predetermined sequence and automatically synchronized at intervals with a time 
coordinate of a system executing said hardware-simulating program, wherein said simulating 
elements are automatically synchronized by: 

a) referring to said time coordinate to realize a current time point whenever said 
hardware-simulating program has been executed to a certain degree (If the time is greater than or 
equal to the present hardware integration time, column 4, lines 33-45); 

b) performing a time-compensating operation if said current time point does not conform 
to an expected time point (the next_flag is set to off, so that no further instructions are run, 
column 4, lines 33-45); 
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c) repeating said steps a) and b) until said predetermined sequence is completely executed 
with different expected time points (the control program is activated for an additional cycle, 
column 4, lines 33-45); 

Elias fails to expressly disclose wherein an interval between a pair of said expected time 
points is independently adjustable so as to optionally change simulating speeds of said hardware- 
simulating program in different portions of said predetermined sequence. 

Hellestrand et.al. disclose a hardware and software co-simulation design system including 
hardware simulator and processor simulators as shown in FIG. 2. Since simulation speed is 
extremely important, and since a single host processor can only process a single task at a time, 
Hellestrand et al. provide for carrying out the simulation in a host computer system that includes 
several host processors interconnected using a network connection and use the interface 
mechanism to handle the communication among simulators and processors (Hellestrand, column 
11, line 21-58). Furthermore, in this distributed simulation environment, "when several 
processor simulators operate, each processor simulator has its own concept of time, as does the 
hardware simulator." (Hellestrand, column 8, lines 48-57). In other words, the simulation speed 
is independently adjustable. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Elias to incorporate the teachings of Hellestrand et al. to 
obtain the invention as specified in claim 17 because a multiprocessor host computer system 
would improve the simulation speed limited by a single host processor. 

9-13. Regarding claim 18, Elias discloses a software platform for facilitating control program 
development, allowing a hardware-simulating program to work thereon, said hardware- 
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simulating program defining therein a plurality of simulating elements, and said simulating 
elements being executed in mixed sections as a predetermined sequence and automatically 
synchronized at intervals with a time coordinate of a system executing said hardware-simulating 
program, wherein said simulating elements are automatically synchronized by: 

a) referring to said time coordinate to realize a current time point whenever said 
hardware-simulating program has been executed to a certain degree (If the time is greater than or 
equal to the present hardware integration time, column 4, lines 33-45); 

b) performing a time-compensating operation if said current time point does not conform 
to an expected time point (the nextjlag is set to off, so that no further instructions are run, 
column 4, lines 33-45); 

c) repeating said steps a) and b) until said predetermined sequence is completely executed 
with different expected time points (the control program is activated for an additional cycle, 
column 4, lines 33-45); 

Elias fails to expressly disclose wherein an interval between a pair of said expected time 
points is independently adjustable so as to optionally change simulating speeds of said hardware- 
simulating program in different portions of said predetermined sequence. 

Hellestrand et al. disclose a hardware and software co-simulation design system including 
hardware simulator and processor simulators as shown in FIG. 2. Since simulation speed is 
extremely important, and since a single host processor can only process a single task at a time, 
Hellestrand et al. provide for carrying out the simulation in a host computer system that includes 
several host processors interconnected using a network connection and use the interface 
mechanism to handle the communication among simulators and processors (Hellestrand, column 
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11, line 21-58). Furthermore, in this distributed simulation environment, "when several 
processor simulators operate, each processor simulator has its own concept of time, as does the 
hardware simulator." (Hellestrand, column 8, lines 48-57). In other words, the simulation speed 
is independently adjustable. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Elias to incorporate the teachings of Hellestrand et al. to 
obtain the invention as specified in claim 18 because a multiprocessor host computer system 
would improve the simulation speed limited by a single host processor. 
9-14. Regarding claim 19, Elias further discloses wherein said time coordinate is referred to 
realize a current time point when accumulated execution time of each of said simulating 
elements is equal to or greater than a threshold (If the time is greater than or equal to the present 
hardware integration time, column 4, lines 33-45), execution of said simulating elements are 
suspended when said current time point lags behind a corresponding one of said expected time 
points (the next_flag is set to off, so that no further instructions are run, column 4, lines 33-45), 
and execution of said simulating elements are restarted when said current time point advances to 
conform to said corresponding one of said expected time points (the next-flag signal is scheduled 
to be turned on at time t=ti-i+elapsed_time, column 4, lines 33-45). 

9-15. Regarding claim 20, Elias further discloses wherein said accumulated execution time of 
each of said simulating elements is calculated by timing the count of executed machine 
commands with a machine cycle of a simulated hardware (the time value for completing each 
instruction in the operating program is calculated based on data published in the documentation 
for the MCU through which the operating program is implemented, column 4, lines 22-26). 
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Applicants 9 Arguments 
10. Applicants argue the following: 
10-1. 35 USC 112 

(1) Rejected claims have been amended to overcome the rejections (Pages 9-10, 
Amendment). 

10-2. 35 USC 102 & 103 

(2) "Elias in view of Hellestrand fails to disclose or suggest that an interval between a 
pair of said specified or expected time points is independently adjustable so as to optionally 
change simulating speeds of said hardware-simulating program in different portions of said 
predetermined sequence" (Page 10, paragraph 3, Amendment). 

(3) "there is no reasonable expectation of success from the combined prior art references. 
According to the present invention, the simulating speeds of said hardware-simulating program 
can be optionally changed in different portions of said predetermined sequence. This is 
particularly useful for observing the desired portion clearly at a low speed, while skipping the 
less important portion quickly at a high speed to reduce verifying time. This object cannot be 
achieved by the combined prior art references" (Page 10, paragraph 4, Amendment). 



11. 



Response to Arguments 
Applicants' arguments have been fully considered. 
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11-1. Applicants' argument (1) is persuasive. The rejections of claims 2, 5-7, 13-16 and 19 
under 35 U.S.C. 1 12, second paragraph, in Office Action dated October 5, 2006, have been 
withdrawn. 

11-2, Applicants' arguments (2)-(3) are not persuasive. Hellestrand et al. disclose a hardware 
and software co-simulation design system including hardware simulator and processor simulators 
as shown in FIG. 2. Since simulation speed is extremely important, and since a single host 
processor can only process a single task at a time, Hellestrand et al. provide for carrying out the 
simulation in a host computer system that includes several host processors interconnected using a 
network connection and use the interface mechanism to handle the communication among 
simulators and processors (Hellestrand, column 11, line 21-58). Furthermore, in this distributed 
simulation environment, "when several processor simulators operate, each processor simulator 
has its own concept of time, as does the hardware simulator." (Hellestrand, column 8, lines 48- 
57). In other words, the different portions (intervals) of the simulation may be executed at 
different simulator. Therefore, the simulation speed of the different portions of the simulation is 
independently adjustable. 

Conclusion 

12. Applicants' amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicants are reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
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mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1 . 1 36(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the mailing date of this final action. 
13. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Herng-der Day whose telephone number is (571) 272-3777. The 
Examiner can normally be reached on 9:00 - 17:30. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2100 Group receptionist: (571) 272-2100. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Kamini S. Shah can be reached on (571) 272-2279. The fax phone numbers for the 
organization where this application or proceeding is assigned is (571) 273-8300. 
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